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| Little has been published conterning the geology ol a 1 1 dis- 
8 - 1 in this report. Jagor, who visited the northeastern part of Leyte.” 
in. 1860, noted the occurrence of a schist south of Tanauan; and described 


Bito Lake near Abuyog and the sollatarns south of Burauen. His 
“petrographic specimens were examined by Roth. A single specimen of 
wu igneous rock [rom the Island of Limaenun was described by Ocbbeke who’. 
Stndied. Semper's collections. . Abella visited and described the Island of 
Ziliran in: 1882, especially. its sulphur deposits, Decker cites passages 
from Indnuséript report made by Ashburner in 1883 on the. gold mines 
0 thie Island of Panaon. All the publications above mentioned. were made So 

"use of by Becker in his report on the geology of the Philippines. In 
treating of the tectonic features ok. the islands, he discusses the structural 
- relations of the Island of Leyte as surmised by others and adds some 


observations from: his study of ther maps. In the Atlas. de Filipinas, 


“prepared at the Jesuit Observalor y ind Manila, the conventional sign for. 
am extinct volcano is shown on a general map of the islands near. the N 
name “Mount Amandining.” This symbol, as will be explained later, may > ` 
~ have been intended to indicate the solfataras south of Burauen. ‘There. 
18: also a manuscript report by Maurice Goodinan, formerly mining’ ; 
engineer | of this division. of the Bureau, which’ describes the sulphur : 
a deposits on Biliran Island and Bose near Buranen on Leyte visited by him 
in 1906, i ' 
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- geologic districts of Leyte and so-the present report, t, alihough meager, may 
serve as an introduction. The reconnaissance on which it is based was. 


‘visited, 
of 1-200,000. It was evidently used in preparing the one published in 


“ares shown. in somd detail. The two most notable errors which it con- 
“tains ‘are in tlie representations ¢ of Lake Bito and the Leyte River. Jagor, 
“who: visited ‘Lake Bito, has shown that it was drawn too large on Coello’s 
map. ayhich | may have been WAlmonte’s source of information. The 


avels, ist as: follows: | 


“Tie: rain liaving. passed, we ana ab the Bito River in an hour (from 
Abjityog) : by: un. ciigrécable rond and in a banen ascended the river which‘ follows 


vered with tall; Jminboo. und reeds.. After having ascended ten minutes the 
WAS. ‘found: obstrieted - by. ‚fallen tree trunks, - which: obliged us to make u 


atts. of. nme were, constructed, ‚on whieh" we jour neyed, very much erowded . 
because _of their. mall, Size, due. to the. little ‘amount: of “material available, | We; 


nich, it, nas) At is about... league: distant ‘from. Abuyog. „ „„We found 
= $ 

is be a littlo. amore ‚than 1. kilometer) und its length. is about 1,007 "brazas, 
a 15 1,680. ‘meters, ‚Or; less: tan u mile, Soundings showed the bottom to. 
foward ; ‘the center: where ae depth in 8 brazas, equal to 


ake Bit ill be corre ‘actly’ show on a “Const and Geodetic Survey: 
chait how. in pre eparation for publication. 


“regard. to. this: ‘Take, that it oceupies a crater and ‘that the hills which, 
Tor- Dulag.: The depth of the lake indicates a depression greater than 


3 7 of geologic. investigation. 


des seripfion of the. lake, t translated: ram ihe 8 petash edition of Jagor’s . 


ilitough” heavy. "Vegetation? The margins, are low, level and sandy, and are 


etoui ‘of. half‘ an; noir on. And in order to reach the river above tlie obstr uction. 


No previous atlempt has been made to describe the physiographic and 5 


made during April and the first half of May, 1909, while studying the 5 
geologie conditions governing the drilling of deep and artesian, wells for. E 
the Bureaw of Public Works. The island was circumnavigated and fifteen 1 5 

const towns and three interior towns in the northeastern part were 


Maps. —The best map of Leyte is hy d’Almonte, publis ished on a ‘scale a? 


"the, Atlas de Filipinas. On it the adjacent Islands of ‘Biliran and Panaon .. 


2 


the Inke. in, ton minutes. “fo the north und south of the luke there 
lls, “Seon: from hie. center; the: lake. is nearly. circular and is. surrounded a 
forest : ‘Coello’ reprdsents.- 1 400 lurtze (A. sen miles instead of tlie ono 


lis ‘greatest. ‘brendtlr to ‘be: 585 bruizus, equal to 977 meters (its greatest breadth . 


isa general impression among those who have an opinion in- 
Surround. it: ‘are: the remnants of-n cruͤter rim, but there is no information” 
confirming: this., he idea is Suggested by the position und. nppearance . | 
ofthe. hills in' “the plain, ns seen from a steamer when leaving Abuyog: :. 


‘would be expected from the grade of the stream. The locality. is worthy ‘ ; 


Tho Leyte Rivo is much shorter thin is indicated on published map 


ae and does not have its source in Lake Danao, nor is Danio the souree of 


: 1 “a 
the Caneatoco River, as 18 shown on some maps. The Iwadsan River . A 


GEOLOGICAL RECONNAISSANCE OF LEYTE, 
the outlet of the lake, and it flows to the cast t 


in twn, is the source of the Binuhain, Lieüt. Philip H. Rockstroh, of. 
the Philippines Constabular „ kindly furnished this criticism, ‘together 
with other information concerning the hot and mineralized springs and ApS 
- + topographie features of the. island, and his. deseription of Lake Bito. nn 
corresponds with the one by Jugor given above. On n manuscript atlRas | 
_ of the Philippines by @Almonte, which ig now the property of the Coast. : 
ant. Geodetic Survey, these features of the drainage near Lake Danaé .-.: i 
are shown ‘as here deserihed. ‘Tho errors in the published map may be e 
due to the lithographer, Po diy Nia „ 
| There are a number of sectional and route maps made by officers of nn 
. the. United States ‚Army and. Philippines Constabulary, but it is nat 
Docssible at present io compile a satisfactory map.. The Coast and Geo-. 
„ detie surveys now in Progress, as well as surveys by the Bureau of Lands, oo 
indicate that many details of the Spanish maps will be changed when tlie a 
: Present surveys are concluded and combined.: Accordingly, in this report 
“only an outline map on a small:seale is used, and the reader ‘who may 5 
„ “have a special interest ih the island is advised for the present to consult. `" bee 
. d' Almonte's map or the one in the Atlas de Filipinas, which was taken 
z from d’Almonte’s, and also the Const and Geodetic Survey charts. oy 
e Physiographic and geologio districts —No previons attempt has been 
made to describe the physiography of Leyte and the only suggestion us 
to its topographic features is in the disposition of the streams and the. 
Beles names of the mountains on the maps. The hachuring of d’Almonte’s is, 
=" do°eny the least, misleading, and in the abseiice of eleyations accompany- =: 
ing the names of the mountains; an. imperfect idea: of the relief is. 
e presented. The physiographic districts distinguished. in this report er- 
respond closely with the geologic structure and are accordingly indicated |” - 
Be a by the geologic districts on the accompanying outline map. | The domi- pena te 
W nant Texture of Leyte is the Central Cordillera which runs from Cabalian er 
1 in a northwesterly dircetion through the island and is. continued jn. 
= Biliran and Maripipi. Islands. In addition may be distinguished the. . 
+. ‘southwestern seni-monnlainous district, the northeastern semi-mountain-, wae 
ons district and the northeasterit--plains, ' There are also some littoral. 
" Jowlands of small extent which are nof shown on the map. ö | 


o Amandining Lake Which, es: | 


* 


CENTRAL CORDILLERA, 


sa This district is for the most part ragged and is dominated by many. ; a “ 
i a high peaks. Its lowest portion is to the west of Carigara, where it is alss. 
=" narrowest, This is the most practicable place for a road to cross - tlie er 
ne district, and a trail now exists which can be developed into a road, een 
me l The trail over the cordillera. between Dolores to Jaro is vory difficult; ne 
e because of the steepness of the western slope, and it is impracticable kor. gate 
ale a. wagon trail. Thore is an idea. prevalent that a road should he, estab- ©, . 
2 Hshed between Abuyog and Baybay following tho river valley in so far 
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ee as possible. This route has been aired by the. division of roads: ind: 
ae some money has been spent in clearing a trail, but the route is not an 
wie 2 — Engy one and the building and. ee of a An this. ‚section ; 
“would bė: very. ‘costly... „„ 
“Similarly, 20 from: biog’ to: Sogod ine foot. trail ig eel: and diticnlt, 
and the coast: between Abuyog and Hinunangan ‘affords no place for the. 
constriétion: of: a. yond. : With the. exception of the route from Ce rigira- 
watya, it. 18. probable’ that the ( or dillera forms.a barrier to bene. z 2 
BE prove effective ‘for: A very long time. ' a 
mandining = Ahe only: ‘peak: of the Central Cordillera which. 
0; indicated i in. the. Philippine, Atlas as. ‘an extinet: yoleano i is 
idining: No: explanation: of: ‘the: reason for this. is given and it 
D hat: ‘the’ eras was, intended to show tha: solfataras of Burauen.’ 55 f 


oo 


prove. ane be one Since ere is a tot mi h ad spo on: its fa 


Er RE 


it. =e 


27 ihe 


110 5 map üg «situated ‘in „ Moit. Himalacngans As. 


the: ede a aue e there is a. eren een 


; t 


) E . ve rend | ‘tha cova of: elbe höre there is much regal: 
‚dveineing: "to. the- ‘south wer. BAW some aheds in which sulphur. is 
tow Andres pee nioro to, tho south “a alrenm flows 12 feet. 


‘#Following: ow oh 10 oe. along w ravine the. walls of which have n 
| height‘ ‘of from: 100 to 200 fect; the vegralation gradually diminishes and the. 
5 rock. is 80 “white is to affect. the yas, In pinces it is of a yellow color due 
86: “the. ‘sublimated: ‚sulphur deposited on it. In many pluces there rises from 
"the. ground a penetrating, ‘denh vapor with a prononncet odor of sulphur, 
~ Several hundred pages beyond,- the valley turns to the left (easi) and widens. 
Here numerous siliceous springs brenk through the clayey eirth which is 
impragumtocl with sulphur. This: solfntarn must, formerly have been mord 
nel ive. «. The depression formed iy the decomposition of the ravk has n door.: ie 
covered with débris and mensures\ahout 1,000 feet wide nnd five times. na long.” n 

“In the eastern part there ard M number of small boiling mud spots, From 8 
holes mnde- in their borders withän etiek, water and steum ascend, Tn: some’ 


f ! Mount Himalijagan on Abellu’s map. 
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re ‘deo places to the Yo hide of gray, white, red, 

=... im layers and having the aspect of variegated marla,” 

2 | ° “Exactly. te the south in front of the gate-way on the trail from Buranen, 

there is a envern in ‚white decomposed rock, having an opening 25 feet wide 

from which much water which deposits siliceous inerustations flows. The- roof 

Of the cave is hung with stalactites which are covered partially or e 
with sublimed sulphur,” : 

l ln the high part of the slope of Mount Banán near the summit sò much 

sulphur is deposited from the vapors that it can be collected in coconut shells. 


In some crevices protected from the action of Lhe cold nir it neoumutnted in. 
thick brown. crusts,” 


and uetiow clay He deposited 


© opposite side of the ridge of thè Castbol. "The elay, which, remains after the 


': ‘where: it forms n phin, the greater part. of. which is oe cupied by the. Lake 
Dre Malaksan (Mulnksan signifies sour.) It is limited by Jow ground, and” its 
extent, which is: subject to frequent variations nécording to. the weather, was 
found to be 600 paces long and 100 wide. From the elevation at the sol katara 
5 there. is soon through an opening to the south a somewhat larger lake of. 
“i fresh Water. surrounded by. wooded mountains. Its name is Jarnanan. 4 
; Soundings gave the following. results: Near the, southern margin, hich is, 
somewhat more steep ‘than’ tha north, 13 fathoms (equals 21.7. -metors) ; Me 


1 grentest length Was found. to be 800 voras un u! and ‘the wich about 
aut of this“ ; 


. 


5 — Ar. Goodman decribed. the same loenlity as. tollas; he, introduca | 
able to reconcile’ the. two deseriptions without diffeulty:. N < a 


atin ave enme to the crossing of the Jahit” River, abont n third ‘of n. mile 


“feet wide, 118 surface consists of white knolin resulting from the corrosion by 


= neid fumes. of some volennie rock, probably andesite. A portion of this super - f 


: feial . lyor ing inerusted upon it a greenish’ yollow mixture of sulphur aud 


SA fissures. and erater-like openings iu the surface of this barron aren.” 


„ 
% 


tha at mosphere without the assoeintion of water, und wet holes whieh are like 


"some -distanee around tho orifice of the dry vents there is ‚usually formed an 
z dnerurlalion of beautiful yellow erystals of sulphur, The bulk of the sulphur; 
however, lies in the impure cluyoy mixture distributed over the surfaco in 
. irregular patches, An average sumple of the ernst to u depth ‘of abont” nine 
~ inches yielded on amjysis 66.1 per ent of free sulphur.” i 

„The To-od Deinen ia n continuation of the same solfntara, situated to the 


„ phenomens ns the upper sol faturn, but is much smaller in uren. In ono portion 
of the Tool Peqnefiv ia ia large en ve from the bottom of which issue skerm, 
i  Aulphinious, ‘chlorine, . and other. gasos, ' corroding the aides and raof of the 


4 
` 


“The solfatara of. Mount, Daniin is 1 south of the other Ar the 


: “siliceous ‘matter has. been washed out, is carried by the rain to the valley yr 


Some Hames not contained in Jagor's description, but the. reader. will be f 5 3 


Tho Snrliosb indication of our proximity to solfaterie Reirity y wns observe Ae 
8 ‘south, of Ja puerta!’ The sourea of the heat and sulphur’ earried by the Mainit- = 2 
~ Nas: in the solfatara, which is only’ about n quarter of a, mile. east of. whore. 15 


we erossedd the river and spont 100 -feet above it. Tho To-od Grunde, as 
"this solfntara is enlled, is a lurge barren space about 800 feet long by 500 


> “etay, deposited. from che aulphurous gases which still emannto: eu numer ons 
“These openings are of two kinds—dyy vents from which gases ‘escape. inta 


e earthern enldrons. containing either boiling mud- o: water: Pxtending- 


90 1 of und at u lower level tiun, the To-od Grande, Tt exhibits the gume . 
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vault and giving to if a vari-colored appearance, due to the secor 
EL 

1 half u mile southeast of ‘the To-od and Separated from it by a high 
ridge of andasite is another solfutarı called the Pangujaan? It is situated — 

on the southern slope of a slide, about 125 feet high and about 300 feet wide, 
from the sides of which four or five larger and several smaller y 
steam and sulphurous ‘pases in a continuons flow. 

re usually fringed with a sublimate of sulphur, close approach to which, 
precipitonsness of the slide, as 

tees given off. Occasionally the 


„channel leading to one of these vents may become closed, and the flow of guses 


idary minerals 
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and. to: the “northeast thoy: >. 
| with the simo regularity: to n lowland, o the north and west. i: 

re Hills which’ destroy :théoitlino of. the cone,- To the west and 
5 ne, mountain there are hot Springs, and several ofthe streams 
ich‘; low: doin its lower slope ae slightly mineralized,’ S0 that fish u 


zulletin II, Census: the Philippines,-1905, 
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‘Rev. Sierra Masó, _ 


S: Js Records. that. it is ‘stated thut ‘near ‘Cabalfan there lies an activo 
11 5 Oataraz z Whis: probably refers to Mount Cabalfan which, however, does 
25 { te . San 2a, wen. — ka * 
dees 
te 


hot exhibit Sollntärie Action..- In.1007 
quake: distürbnnee. which ` 
overdl:largo‘landslides fr 
ook. fuces:iind the paths 
‚the absence of tra 
naissance. Wäg. in 


ib was the center of n local earth- 
‘continued ‘from lay 17 to 25 and caused .. 
om the, peaks of the mountains. Tho barren ~. 
‚oE the descending avalanches, as indicated byo o 
ds, were elearl r distinguishable at the time this recon: - e 
ade. In the Bulletin of the Weather Bureau for Maß 
74907, the röports of this earthquake from inhabitants of the locality’... 


estate - khat thie disturbancé cansed some nipa houses to fall, and that on` ee 


U 


f 1 2Solfatara of Mount Danfn of Jagor’s description, 


` 


ER 
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a May 20 the shocks were 80 frequent that the people had difficulty in 
. Cooking their meals. In his report for May, 1907, Director Algué, of 
khe Weather Burean, writes concerning the character of the distürbance: 


“It is certain that these earthquakes, besides having a very reduced ıneizoseianiie 
aren (about 10 kilometers in diameter) must have procecded from n center nt n 
“small depth, since of more than sixty disturbances felt in the epicentrum between 
the 17th and 25th of May, only eight were percoptible in Maasin, 30 kilometers 


distant, and four in the extreme northeast of. Mindanao, which is: 60 kilometers 
distant.“ í ; : l l ' oe 


`  Solfataras on Biliran Island.—Aceording to Abella the central cor- 
„ , dillera continues to the horth in the islands of Bilirén and Maripipi. . . 
He describes the Cordillera of Bilirin as extending from the northwest to ee: 
Southeast and lying near the eastern sides of the island, and then: curring 
„ to the south where it terminates in abrupt slopes at the: narrow strait: 
„ which. separates tlie island ‘from Leyte. ee „„ 
2 The active sol fataras of Biliran are described by Abella as follows” _ 
„ (translation from the original in Sphnish): „ 5 
: 25 The most important, of all, the one in the drainage of the Ciirayéaray River, 
is situated in the place called Cajtico on the western slope of Mount Guinon on ons f 
ot the spurs which gives rise to the Cailjitn ravine." One sees at that place „„ 
„ elliptical space about 100 meters long entirely devoid of vegetation in which the. 9 4 
„ rocks are whitened or of variegated colors produced by the deposits and concretions... ate 
of vnrious natures which are found there, and from some distance there is a 
„ noticoable sulphurous odor from the fumnroles nt various points“ . 
r „Tha mine San Antonio was located on this deposit. 5 = 
ET ihg. solfataras of the Caibiran River occur principally. in. threo’ bare’ spots ee 
r amnlogous to the one at Cajdeno situnted parallel to the Mupula ravine on ul 
„ Jeastern’ silo of Mount Guinén opposite those of Cajüeno, 9, 4 These tliree 55 
. spots or Im ra- places present phenomenn and produets similar to, the others just - 
> “-deseribed, © + e However, ihe disintegrating produets of the rocks are here- 
* moro extensive, which seems to indiente Lint- these sulphur -deposits are somewhat i 
older than (hat of the other slope and are in their portod of decline or extinction,” . u 
ii i The mine Santa Rosalia was located ou this deposit, © >, . 
| 8 5 5 “The solfatara situntel in the drainage of the Anas River on the western, 
> slope of Mount Guianasan is still more energetio and important. than tlie ono ` 
7 in the Mapul ravine, but on tho other hand possesses a much more korruginous. a 
„ character than the others,” è i AR Br ee, 
„ Ehe extinct solfataras which Abella sw are situated at Guiso del oie 
‘Zr ‚Monte Panimao near Almeria and at Catmon near Naval, - At the first Š 
he found clays, oxide of iron, and pyrite, the soluble substances and . 
: “sulphur having disappeared. . The second, which is near the sen and ~~. _ a 
„ away from any stream, has a circular erater-like depression 50 meters inn a 
. diameter and contains some clay deposits, but no sulphur. „ 
5 Goodman, who visited the Istind of Bilirin to examine the sulplur 
. doposits, gives a description of them similar.to that of Abell, , He also l 
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noted n conglomerale on the beach: about a half ile north of Alınena, the 
boulders of which are. encrusted with deposit of aluminous sulphate, 
probably. alimogen, but of no commercial importance. In addition he 
> Tefors ton hot spring near Catmon with a temperature of 107 F. and 
; containing. 2 small: amount of gas, but no sulphur: 

; / Springs :: Besides the. springs: already imentioned.as associated with the 
solfataras on Bilirän Island: and near Burauen in Leyte and-those related. 
10 tlie, ‘extinct: ‘Volcanoes, Mount Amandiuing and Mount Cabalian, there 
18 a. ‘small: hat spring on the west side of the point of land. which projects 
din’ Leyte, opposite Poro, Island i in the Biliran strait aud a hot. sulphur 
555i iS on: Mount: Ogris south of Mount Nipga- between Abuyog and Bay- 
Hay South’ ‘Of? "Abüyog i in the barrio Buenavista there is a cold mineral 
sprin <1 kiig west. of ‘Alangilang, on, the west side of the Cabayong 
River there: are. some: small nnd nppnrently nearly buried hills which are. 

0 outliers: “of the Cordillera and at the: base of one of these there, 


* 


=the ci trom ‘the: Cordiiters which were collected 
o) 8 ue ‘by: Roth Who: states: that there is an amphibelitie | 
“the "Biteway. of te mountain of Daghmii. vidently he refers 
W. en the iter, en 3 Which hie De sed. on his 


pe ges oe ‘OF: his- ‘article: “Roth: rides thüt it is well N that 
Mount; Pag gimi. (Tiiitalienigin): isan extinet volcano. Goodman found 
15 1 at a ER near: the 5 


Die: na ‘he: cone bring down to the vieinities of Alangulang, 

Diigami, a anid Ciba fa: and which were collected, during the reconnaissance 
mn: Which’ this report i is ‘based; were mostly. hornblende andesites with a 

few] basaltic ‘boulders,’ | ; 


One ‘of Roth's conclusions is is as "follows: 


Among: ‘tha: numerous : volennie rocks which ] have from the south .of Tazon, 
7" Samar, and: Leyto and. in the related. tulls, there are represented with few- 
. -,oxceptions-only two types, closely related, both being characterized. by the presence. 
af triclinic ‘feldspars and distinguished one by hornblende, and. the other: by 
“  gugite ; ernennt ee and nugit io andesites or doterites,” ` 


in this paper Komp's elnssiflention. of. igneous rocks is foltowed,. Mho a 
potrographic determinations are by Dr, W D. Smith. 


GROLOGIOAL 1 mn KOONNATSSANCH Bor. Lavin, 
beinen rock 8.— Thus far no sedimentary rocks have been abend 
as occurring in the cordillera: in Leyte, and Abella did not mention any : 
in his description of Biliran Island. However, according to a seamingly ~ 
reliable report, there is an occurrence -of petroleum on the east coast of- 
Biliran, inland from the sitio Capalis, and it is quite probable that 10 is 
ki sedimentary rocks. 
‘The eastern flank of the cordillera is. buried for a long . a 
the alluvial deposits of the northwestern plains. . The.western flank from 
: Ormoc to Baybay descends to the coast, The places where ‘the. relations 
o the sedimentaries i may best be studied: have not been visited, although’ ` 
it i is certain from a few observations made during this reconnaissance chat 
fon. Ihe. western flank of the Cordillera there is an extensive series ‘of, 
ar "stratified deposits in which limestones are conspicuous. “They are more 
= Fully, discussed in describing the southwestern district, .On the east side” 
of the island similar limestones were seen ät only one locality.’ At 
u „Patyucan point and e extending inland to.the rond between ee 
= and Hinundayan, there is a mountain called Patyucän which consists of 
massive and thinner bedded limestones which outerop i in conspicuous Sea: 
£ cliffs. They dip towards the south as if they had been given their inclina- 2 
tion through a ‘subsidence peripheral ‚to the voleanic ` contor, Mount ae 
Cabalfan. ar - 
Origin. of the Coritillera. Ahe can of the Co ordilern, | as “shown: on a a 
lo accompanying , sketch map, is-about N. 30° W. Abella has’ expressed ` i 
his opinion that Biliran Island is duc to a voleanic action and tliat-it is“ a 
a part of a voleanie: belt which continues to the southward through Leyte 
and’ Pana6n and the Eastern Cordillera of’ Surigao (Mindanao) to point os 
> 2 "San. Agustin with some similar volennie inanifoatations, and to the north- ` 5 
ward in the island of Maripipi and others until it connects with tlie 
“active volcano Bulusan in Luzon, being thus situated on one of the vol- 
ennie. fractures of the Archipelago. Becker cites this opinion of -Abelli:’ 
and also the rather untenable theory of volcanic belts by Koto : ‘in his 
f “Geologio Strneture of the Malay Archipelago”. in which is ‘hicluded: a 
“+ structural line from Masbate through Leyte and castern Mindanao. ` Be: fe 
an suggestive are the following remarks by Becker, | 
Tepe my thinking too much effort has been made lo show unbroken Santina: 5 
~ot volennie-zones, Fissures occur far more often in parallel systems thin singly 


ae just as dikes jump from ono fissure of such a system ‘to another, so, 1 * 
oe do tho grent or volennig phenomena:” . aoe 


* 


Much more study will be necessary before the relations of tho. volennie :. 
zone of Leyte are determined definitely and in the meantime it-will be 
. better not to try’ to extend it too far. In the accompanying map .Panadn 
Island ï is not inchided in the trend of the Cordillora, since it is not known 
to contain any true volennie phenomena and the rocks seen in the 
“northern end indicate that it is more closely related to the southwestern. 
-semi-mountainous district, 
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. * 
SOUTHWESTERN SEMIMOUNTAINOUS DISTRICT, 

ee f Lf the limits of this district; as shown on the accompanying sketch map, 

$ i are-etudied, it will be noted that between Ormoc and Baybay the Central 
Cordillera’ descends to tho coast. Accordingly, the southwesfern district 
¿iš discontinuous and may be spoken of as consisting of a northern anda 
‘southern Pürtt.. E 
The nor klicri part contains a number of hills and low mountains which -: 
ate indicated ion :d’Almonte’s map, although no ‘elevations are shown. 
Phey-ate-situated in the western part of the area. The landscape in gen- 
Til brösents u Broken appearance; and near San Isidro and V illaba is a 
680m hill country which formerly contained many haciendas devoted to 
he cultivation ok ‘sugar. Communication is largely by. sen. There is, 
“however,- A trailleading north from Ormoc 10 Valencia and thence con- 
tinting ‘northward, to. thé head of the estuary into which the Leyte and 

Palayiay: Rivers How. This trail passes through relatively low cou ntry and 
i branch'-which:turng’to the eastward and crosses the Cordillera 10 


27 2%. 1 B 
ee a tata, 


Capoocan 


995 


e und Caragarg. here are also branches from this trail which 
e y a ee Sweat a M —. r = i è f 

; a The only improved 
e ich it will be im- 
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avallel the South from Sogod. Lf we analyze the const line of 
Loy te nd judge ‘of the trend of: the mountains ns shown by the position 
nonte's map, We might be led to the same conclusion 
sed by Becker, who, in his remarks concerning the 
‘the Philippine. Islands writes: 


| sysloni, nnd the westerly b. 


of Leyte thera is a fork in the mountain 
eal Aueh ly branch is seemingly continued southward through Mount 
2S Apo, and the sontherniast ‚part of- Mindanao by the way. of Sunguir Island ta 

me Celobes.“ e ee 


It is probablo that this remark was based upon a study of the map 
of Leyte rather than its topographie Tenin res seen in the field. The coast. 
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CONNAISSANGH OF LVH. 
e „ Une of @Almonte’s map. is. far [rom perfect, 
at southern part of the island, which may have suggested the forking in 
“zi the mountain systems, is Properly mapped and. the trend of the adjacent 
„ mountains is shown, it will be seen that the Ä 
G district is approximately parallel with that | 
eh Sedimentary formations—At all of the 
x. district were examined, and in all of the ] 
. while passing along the const, cons 


of the central cordillera, . 
places where the rocks of this 
andscapes which were studied 


Ei were -seen-exposed on the flanks of the hill 
ol some of the higher mountai 
`; +. topography. and the apparent dip of the formations 
“| attitudes when studied at close r 


>. ment of. older igneous ‘rocks and that with the gradual elovation-'and . 
~r emergence of the {sland of Leyte igne 

„ lines of fractu re, giving rise to the 
‘sedimentary formations include beds 
these are far less conspicuous than the limestones, 
near Eulalia, which is now known. a 
arc. reported. Becker, states that Ley 
= unknown, although it is said to bein the southwestern part of the island. 
It may be that the locality near Calubinn is the one which furnished the 
samples which, as. noted by Becker; were analyzed by the Inspeccién. de 
Minas and shown to be ok tha same class as the Cebu conl, having a-fuel 
“value of 5,800.calories. On d’Almonte’s map, the occtirrenee of petroleum’ 
is indicated at a point about 7 ki lomelers north of Villaba., Ib is reported 
35 “that somo prospoctors have studied this part of Leyte and have found | 
much to encourage them in ‘the belief‘ that petroleum exists there in 
1 55 paying quantities, but they have been deterr 
=: beenuse of the. difficulty of enlisting capital, 


7,2. /gneous rocks Ilie igne 


#3... been very little studied, From the island of Dininsnum a specimen. of 
, hornblende andesite was determined by Ocbbeke, . During this: recon- 
2 nlissnnce some specimens of igncons rocks wer 
2 Malitbog. They have been classified as dior 
„„ ho field relations of the igneous rocks t 
„ the northorn ond of Panasn Island, near 
2 tive und. intrusive rocks have broken through the sedimentarics and. in- 
„ eluded masses of {he limestono. On tlie eastern side of. Panaén, nienr 
ae Pinutan Point, d'Almonte indicates the occurrence of gold mines, Becker 


ites and peridotite porphyries, . 


Liloan, show clenrly that erup- 


aie. states that the wall rock at these mines was. culled by Ashburner “greon- 
ee . prophylitie 


- stone porphyry,” and that this term, while it would not exclude 
. = neo-voleanics, in all probability points to diorite.or diabase, 


When the bay in the. l 


| iaje ange, show that they have been elevated, 
‘© faulted, and tilted. In some places.masses Were caught in between erup- 
tie igneous rocks? It is probable that 


ons rocks were intruded along. some. o 
dominant mountain. trends. The 
ol shales and conglomerates, but 
In the northern part, = 
8*Port Calubian, outcrops of Cal. ..: 
te possesses coal but the locality is 


ed from developing the fiel a 


o collected to the west ot 


r 


» as. well’ as their: 


they were deposited on a baͤse- 


ime 


ous rocks of the southwestern district have 


structure of the southwestern a 


picuous outerops of coralline limestone 
s and even resting on the tops: 7." 
ns, The relation of these outcrops to tlie 


o the west of: Malitbog and on 
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burner in 1883. From a manuscript report in the possession of Ashbur- ` 
iE ner's clients, we have the following information given by Becker: 


A Soveral veins of quartz outerop on, the const and extent-in a westerly direction. 


„ The. wall rock is ‘yreen-atone porphyry’ There is some wall rock in the. vein 
: a and tie sulphurettes are generally pyrites and accompanied by galena and zins 


‘Becker’ 1 ürcher says that Ashburner found nothing: which he 79000 

‚recommend to his clients. However, a mine which at that time was not 

Attractive to capitalists, may prove worthy of exp! oitätion when me condi- 
ions’ of the mug are ) favorable to mining, : i 2 


8355 Sri 
ce oe 


ay he northern end: phere. ale some broken ridges: on. ‘the: cast 


= ‘bul: panel, inhabited 15 


heir, flanks: partly, buried: ‘by: {id:scdiments Which ‘constitute the plain.“ 


8 by: agor,: ‘who: reported. that he. found a cliff. ot grayish green quartzose 
chloriti¢: Schists on the sandy bench: about a league from Taunuan. This 
( ty 38. evidently: ko the south ol Tunauan about half way to ‘Polosa 
2 eier ‘there i is such un exposure. Inland, in n long hill which tho road 
toüches, in! two: "places; this schist is more. Lully represented and is cut 
“by: ‘dikes: nd larger: intrusions. ot an augite andesite porphyry which 
probably: ‘produced: the schist’ by melamorphosing the sedimentaries with 
ch ‘ib: came, in. contact: 2 

en Purthier south. on the senshöre, just to the onha of Tolosa, there 
0 fg a Ligh suheonical hill surmounted by an old tower built as an ontlook 
a 5 nnd. delonse’ “against the Moros. An exposure of rock, in u sen cilt of a 
| a lower bill {o the northeast shows an altered shalo much 


microscopic Ragin proved to-he felsitie andesite. 


into. ‘the mountain. These veins are parallel. They strike cast and di p south, 


nn. : x ‘Blondes: One vein: abont six feet wide hes been worked to a considerable extent, 
1 Some 871 tons having been treated up to 1883. The yield was $6 or $7 por ton. rà 
5 he Congassioris for gold ining have boen granted at Tighaan, just sonth of Piuntan, 
; 95 und, ‘necording - 0 the » Compe, ae ie there was a pr aductive mine at 
SE alinan”? r oe . r 


te Lets and ‘Samar: “sland, in. ‘which the highest elevations a 


en thie: inch 15 0 at I» les: e road to: the inter 


eh 
5750 Palo’ hese iré: a stew gente hills silinted ‘near the coast ae having: ‘ 


; ‘Geologic. formation.—Thé. only: note concerning: ‘the rocks of this district 


: aqueezod and slickensiced.. ‚Between Tolozn and Dulag there is a hill 
in whieh: ‘exposures nenr. {he rond ghow a fine igneous roek which, on 


Gold Mines on Punaön Island. These mines were examined by Ash 
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About. 1 kilometer to the west of Tanauan the United States Army 29005 eE, 
Ei- opened a quarry in an isolated hill; in order to obtain stone for repairing 
. the road from Tanauan to Dagmi. There. is exposed in this ‘quarry a . 
„ squeezed, slickengided and very much altered, rock which under tho 


v 


. miocroscope showed only serpentine, 2; „ 
In the falls of the Milarong River to the west of Palo, and also in r 
<t" the hill'near by, there is exposed an augite andesite with gabbroie texture. 
. It is similar to the rock which is found cutting the schist south of Ta- 
„ titan, Tie road nearer Palo cuts into à hill of altered shales... At Palos = 
vo ü the north end of the bridge, a quarry has been opened for road. material 
in a high hilt of hard and slickensided and somewhat altered’ shele. The 
„ abutments of the bridge rest on exposures: of this rock which: produces a 
„ small fall in the river. The main aren of the northeastern district wass > 
„hob visited, but, such gravels as were seen from its streams indicate that: 
“the rocks which constitute it are similar to those found in the hills-which’ |. . 
2,7. form its southern continuation. "Ihe geologic history of the district, as’. oe 
may . be interpretated from the data’ now available, indicates that the 
„ mountainous struchire was due to the intrusion of igneous rocks into A. 
series: of sediments producing an uplift along an axis ‘trending ap"! 
“>” (proximately north 30° west. ce ö . 


e Samar, to Carigara, Leyte, and returning from "Taeloban through: the: 5 = 
“vy. "straits-and- interisland passages to Catbalogan, an opportunity was given 
a > ‘to see the islands at close range, but no landing was made: Tho islands 1 
"2:7 gonsist of sedimentary rocks with some igneous rocks whieh ‘appear to orm 
lie axis. of the trend, and, if they are not à continuation of the-igncous = 
v. -roöks of northeastern Leyte, they at least follow parallel structural lines. 
:. Without landing and making a close examination it can not be determined 
3 wletlier they are intrusive or not, but the sedimentary beds do not appear. 
N to be altered and probably represent a younger formation than those which en 
arc ent and metamorphosed by le intrusives of the northeastern district oe 
„ of Leyte. In fact, at Tacloban, iti-the point of the peninsula on which. 1 
ee the town is built, there are some low hills around which the Army post a 
is located and. exposures, made by cutting. ronds show that the formation 7. 
ok which these hills are composed is n series of variable sandstones, shales — Wa 
nnd conglomerates, dipping at n Tow angle to the eastward, In the ee 
glomerntes there are pebbles and small. boulders of ae rocks which ee 
‘apparently had their origin in the northeastern district, Especially Der Ben, 
nificant are the pebbles of schist, The hills in Tacloban were. once islands, | 
and they have been united to the mainland by a recent formation con- ees 
oe sisting of marine deposits and coral reefs whieh form. the. neck of the e 2 195 
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„ pehinl; A ‘second Peninsula of apparently s similar origin but without - Be 
anz Hille, lies to the- onst of the town, forming the limits of Cuncabato 1 
bote ' 70 ihe west ol 5 the lrst low 1 5 ponnn of a series of | 


sk. : poking. geross the eae to the. 1 5 ot 'Pacloban on the ` bas 
1 ‘Samar; ‘there i is a conspicuous hill showing a high escarpnient; _ 
toward. its. “upper. portion. This es ‘carpment is due to the weather-. . 2%: 
ofa thick, bed. of, variable ‘sandstone and conglomerate. In passing mats 


“m 


3 ey a oa South direction, one 1 observe outerops of sedie - 
mentary: eds; dipping: at lo angles to-the eastward. ‘These are imper- 


ae ändatönes and nodular and: eoneretionary argillaceous beds. The a 


a — 


‘hag fr in the. direction: ie channel in Pid part are 8 to 


seg eee 


21. 74 
a {wech I 


now: “alld: tala: Teliniy. 
ee Vonrnras rn PLAINS, 


Ebi Dirie is- ihe part of Leyte best ndapted to agriculture N cae 
af the character: of. its soil und the. general level surface of the land. an j; 
"= Tes’ between ‘the northenstern semimountainous district and the pata u: 
ae Cordillera, having considerable senconst, on: Carigara Bay, and a longer 225 
5 const line on tlie. Paeifie Ocean hetweon Palo and Abuyog. -Roads are 
2 being built to connect Carigara and Treloban hy the way of Palo, and to 
‘extend from Palo through Tanai and Dagaini to Burauen; and grad- | š 5 cs 
> anally this system will’extend along the const ` as far south -ns Abuyog, and 
have branches t all tho important conters ol. population. Carig gara is. 
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a very shallow port and ships must anchor wel . 
ae -tide a broad beach is lef t bare, and the channel across it is too shall) 
. for transporting cargo by lighters, On the east const the towns are unn 
_ protected ports and open toward the Pacific. As a result, Tacloban, 
which has deep water and is well protected | 
amount ol traffie from the plains district. 1 Be 
2. “Geologie formation. — With the exception of a few exposures in low: °° 
river banks which yeveal very soft sandstones and poor] y cemented con- = FR 
. -glomerates, little idea of the underlying formation of the nortlienstern 
„ plains gan be obtained, Its surface deposits are largely alluvial and - have: „ 

`> been- brought down by the streams from ‘the. Cordillera. Accordingly, |." 
„ near the foot of the Cordillera, courser sediments are to be expected, and.. 
= along. the sea const where the. plains ara low, little else is scen besides. 
„ bonch sand and silts deposited near river mouths. Referénce-has already. 
„ been made to the partially buried hills, which are the southern continua- oes 
is tion of the northeastern semi-mountainous district. The occurrence of * 
"some low hills near Alangalang which are probably outliers of. the Cor- 
. Jillern district, has beeii noted in connection with the description of the. 
„ ‚Cördillern. Also reference has been made. to the hills which surround. v, 

>. Lyke Bito. These are all inliers in the plain and give very little inſormů-- 
ition us to. the’ general formation. The only place. thus far at which 
a deep well has been drilled in tliis district is Carigara, where artesſann 
„ water was encountered at'n depth of 56 meters. An examination of tho 
„ Samples of drillings which came from the well showed sands, detrital.’ <= 
e material from andesite rocks stich as might have been brought.in:by- rivers: - ER 
„ Tron -the Cordillera, and interbedded marine sands. containing marine: sas 
“re shella: "While it is not possible from the present data to prove the einei- 
: gence of this plains district, it appears very reasonable tö suppose that itt 
was a strait at some pariod not very Far removed, and that the-elevation ok 
~~ the island has converted it into an alluvial plain, the surface of which 7: 
Das been aggraded by the streams. Marine sediments may be expected. =... 
2. under the alluvial surfaco deposits. e ae ee a ae as 


Lout. in ‘the bay. At low 


~ 


„ Will always receive a large 


GEOLOGIC. HISTORY. 


X Oner present knowledge of the. geology of Leyte is very incomplete but T 15 
it points to an interesting history of the island which may he tentatively |>- 
_. outlined ns follows: 2 | ao „„ 
The basal formations do not appear in any arca thus far studied - > 
unless the-dioritie rocks represent the igneous portion of the older form- 
tions. Thus far diorites havo been found only nenr- Malitbog, and, pos. EN 
1 sibly; ns Becker has suggested, they are represented ab the gold mines on 
`= Panaón Islanc. N Bae ek nee cite ee F Cane 
In the northeastern district there is n series of sedimentaries, perhaps: E 


` 
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T 354 = | 
l “older tertiary, whieh have boone anetumorpliosed into schists and alira a 
_ shales by intrusive. igneous ‘rocks. 
Similar serics of more or less metamorphosed sedimentarics. and accom: . 
te > Dahying.: intrusives. are. present. i in- the southwestern district. The-crosion .: 
ol. these‘ formations has contributed sediments to the later Tertiary. . 
‘The most, widely. distributed. formation i is.a series which contains besides = 
sonspicuous beds of ‘limestone, some shales , sandstones, and conglomerates; E 
Ik “is: “the i predominating ‘formation in the southwestern district and’ 1s 


reported: 0 :eontein.’conl. near. Port: Calubian (Eulalia) and petroleum En 
There is a, small area of limestone of this. serios in 
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south western: Samar.: : 
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& Tig orthonsteri Plains: sigh are largely ala, eb the latest 
ECE ‘Textensive 0 

ER 10 ; 
Boni ma) in. ‚mut of erding Heston. 
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the. ea in An 1 Talend 


"apa. 


Some stream gravels indicate that a 


which is tally an extinct 
‘The rocks of this district 


01 0 i l he ot economic: ne: and the ride distribution 
10 0 1 in wt i is: ‚called the Inter ‘Tertiary series of sedi- i 


By continued ` 


The develop- 


Dirt ol. “the. zeln, ‘aul iti is repro loa in the northenstem Lee 
art ‘of ‘thi. island; near: ithe: strait: of San Juauico, and extensively. in 
These sodimentaries are usul ly considered as jailer 
E They have, ee lifted; “faulted, and ae by i igneous rocks 


ee north 1 5 west, thoigh. the island and continues in Biliran and l 


3 he emergonce of “this series, which © 
1 nd. of aeg séoms: to have ben brought abont by the 
dgneou Jiitiialons ‘and: yoleanic : ‘eruptions which took place in the zone 
“OE .the Cor dillern,. ‚During the first stages of this process a strait probably 
extendat i in what is now. tho northeastern plains district. 
T elevation: ‘and | the’ contribution of: sediments from the Cordillera’ this 
ae has-been transformed: into on aggraded alluvial area. Er 
ment, of the. San ‘Juanico. Strait apparently occurred Inter and may be 

attributed do n sühmergonee along an axis parallel to the Cordillera of 
„ Leyte, and perhaps. resulting concomitaitly with the growth in elevation 4 
of ine central pornon of the Taloni; of Samar and Leyte. = 
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. „ sunny or MINERAL. RESOURCES, 


Gold Me mines in Panaón Island have been abandoned for seven 
19 Ik the veins permit of favorable 3 mining and à yield of from $6 
or $Y per ton can be obtained, as reported by An it may be worth - 
while to eopen’ the mines. 
Coal. — The commercial value of the coal near Calultan‘ probahly . 
„depends more upon the character of the beds and facilities Lor delivering. 
i ab tho sen coast, than upon the quality, since most Philippine conls: 
“ave of about the same grade. Concerning the nature and location of the‘; 
"coal there‘are at present only hearsay reports. " | 
. Sulphur. — Goodman, from an examination of the surface aiima 
ihat there are about 3,000 tons of sulphur in Sight at the To-od. and .- 
" Pangufn solfataras south of Burauen. At the mining claim San- Ane 
pe ‘tonio on Biliran, Island there are 400 tons and at the Santa. ‘Rosalia = 
5 claim the amount is inappreciahle. Ile suggests the deduction of 25 per 
. “dent for loss in mining and treating. The cost of transportation Tron“ 
i the Bur auen ‘deposits he considered prohibitive and the Biliran deposits 
“too small to warrant the cost of installing machinery: However, trans- 
«portation from Burauen to Tacloban will soon be improved by the com: 
en of a good road, and since the remaining: distance i is shart. it u ie 
ie that the sulphur can be exploited ata profit. - 8 zi 
= Pelroleum.—No wells have been -drilled and no study of thie pelea 
airin near the oil showings has been made, There is some talk -of D 
{prospecting at tbe showings ‘near Villaia and on Biliran,” but at present r 2 5 
e there i is: -ack ‘of capital Lor such. an mene because cof the. attendant’ ir 
15 risk. : aa : : i Eu 
| Stone. — Thus far two quarries havo EN pee for 8980 materin, es - 
zone just west of Tanauan and'the’other at Palo. No doubt others will ae 
` be dereloped in order to obtain stone of good quality for ro) building; es 
x Up to the present time gravel has been extensively used, but with better ee 
~ equipment crushed stone. Will be employed for rond surfacing and 1. 5 : 
ii diligent search will probably reveal that it enn be made availible at winy: 5 
Places. ö 
-Olay—At present, ordinary pottery is manufactured at Minnan, and. ws 
pier al some other downs which were not visited. — a «ex 
„ Formerly brick kilns were operated for burning soft brick at Baybay, : 
but alter supplyi mg the local demand they were allowed: ‘Lo fall into dime. 
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den, p. Reisen in den Philippinen. Derlin, Wiedninnnsche. Wuchhandiung 7 
{ 1873 ) XVI-381; J map. This work contains the paper hy Rath catalogued ne 
separately. A Spanish edition, Vin jes por Filipinas,’ transiated from tho 

. German, was published ia Madrid in 1876; and an English, edition, „ rVvols 

in the Philippines,” was published in Jomin in 1876. ‘Te English trausta.. 

tion is, very poor and, omita Rath 8 paper, Z 
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